Doxorubicin-induced apoptosis in spontaneously hypertensive rats: differential effects in heart, kidney and intestine, and inhibition by ICRF-187.
The occurrence of apoptosis in heart, kidney and small intestine was investigated in spontaneously hypertensive rats (SHR) treated with doxorubicin (1 mg/kg/week for 6, 9 and 12 weeks) with and without pretreatment with the iron chelator ICRF-187 [(+)1.2-bis(3.5-dioxopiperazinyl-l-yl)propane] (25 mg/kg, i.p., given 30 min before doxorubicin). Animals receiving either ICRF-187 alone or saline were used as controls. Cells undergoing apoptosis were identified ultrastructurally and by staining using the nick-end labeling method. The results obtained by counting cells with positive nick-end labeling showed that, when given in cumulative doses of 9 and 12 (but not 6) mg/kg, doxorubicin induced significant toxicity in the heart, kidneys and intestine in association with apoptosis in epithelial cells of the intestinal mucosa and renal tubules but not in cardiac myocytes. At these doses nick end labeling in the heart was confined to occasional endothelial cells, interstitial dendritic cells and macrophages. The frequency of doxorubicin-induced apoptosis in renal and intestinal epithelial cells was decreased by pretreatment of the SHR with ICRF-187. Our data support the concept that the chronic cardiomyopathy induced by doxorubicin is not mediated by apoptosis of the cardiac myocytes.